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(54) OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mask layer 
capable of surely recording and reproducing information 
without rupturing the information to be recorded and the 
recorded information when information signals are 
optically recorded and reproduced in high density (super 
high resolution). 

SOLUTION: In an optical disk wherein a mask layer 4A 
whose temperature and light transmittance are 
increased as irradiation optical intensity of a laser beam 
L is increased and a recording layer 6 for recording and 
reproducing information signals are laminated and film- 
formed on a transparent disk substrate 2 and the 
diameter of an optical spot of the laser beam L 
projected from the transparent disk substrate 2 side is 
made incident on the recording layer 6 being changed to 
a substantially reduced diameter of the optical spot by 
passing through the mask layer 4A, the mask layer 4A is 
so formed that the best mask effect is obtained when 
the laser beam has the greatest irradiation optical 
intensity by which recorded information recorded in the recording layer 6 can be repeatedly 
reproduced without rupturing the recorded information. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A mask layer which temperature will become high and light transmittance will go up on a 
transparent disc substrate if irradiation light intensity of a laser beam becomes strong, A 
recording layer which records an information signal and is reproduced laminates, and film 
attachment is carried out, In an optical disc currently made as [ enter / into said recording 
layer / become the light spot diameter substantially reduced because a light spot diameter of 
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said laser beam with which it irradiated from said transparent disc substrate side penetrates said 
mask layer, and ], An optical disc by which it is forming [ so that a masking effect might become 
best with the maximum irradiation light intensity of said laser beam which can be played 
repeatedly without destroying recorded information recorded on said recording layer ]-said mask 
layer characterized. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical disc in which the mask jayer which 
can be played repeatedly without destroying the recorded information which recorded the 
information signal on the recording layer especially in the optical disc which can carry out record 
reproduction to high density (hyperresolution) optically was formed. 
[0002] 

[Description of the Prior Art]Although record reproduction of the information signal can generally 
be carried out so much and the optical disc is known as a recording and reproducing medium 
also with short access time, further high density recording reproduction (hyperresolution record 
reproduction) is desired with development of digitization of an information society using the 
optical disc. The record reproduction in the following explanation means reproducing recording 
recording an information signal, reproducing an information signal, and an information signal. And 
the following methods are proposed, for example as a method of carrying out record 
reproduction of the information signal with high density optically with an optical disc. 
[0003]Namely, the thing for which wavelength of the laser beam for (a) record reproduction is 
shortened as this method, (b) Enlarge NA (numerical aperture) of the lens which condenses to an 
optical disc, (c) There are methods, such as making into a multilayer the recording layer which 
records an information signal, changing the wavelength of the laser beam which carries out (d) 
record, and recording on multiplex, and forming the (e) mask layer and making the light spot 
diameter of a laser beam small substantially. The technique of forming a mask layer among these 
methods and making the spot diameter of a laser beam small substantially, For example, it is 
indicated by JP,5-12673,A, JP,5-12715,A, JP,5-28498,A, JP,5-28535,A, JP,5-73961,A, etc. 
[0004]In the optical disc of the former [ in which the optical disc of the former / drawing 6 / was 
shown / the expanded sectional view and drawing 7 ] . In the optical disc of the former [ in which 
the relation between the temperature of a mask layer and the transmissivity of light was shown / 
the figure and drawing 8 ] , It is a mimetic diagram of the luminous-intensity distribution which 
entered into the mask layer, and the luminous-intensity distribution which penetrates this mask 
layer, In the optical disc of the former [ which (a) showed luminous-intensity distribution of the 
hand of cut of an optical disc, and (b) showed luminous-intensity distribution of the radial 
direction of an optical disc / the figure and drawing 9 ] , The figure showing the relation between 
the light spot of the laser beam which enters into a mask layer, and the light spot which 
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penetrates the mask layer which absorbs light, temperature goes up and transmissivity goes up, 
and drawing 1 0 are the figures showing the output of a semiconductor laser element, and the 
relation of a noise. 

[0005]The conventional optical disc D3 which has the above-mentioned mask layer is formed as 
shown, for example in drawing 6 . 

On the disc-like transparent disc substrate (it is hereafter described as a transparent substrate) 
2, it is formed by laminating the mask layer 4, the recording layer 6, and the protective layer 8 
one by one, and carrying out film attachment. 

And when this mask layer 4 does not irradiate with laser beam L from the transparent substrate 
2 side, Or transmissivity is small when the light intensity of laser beam L from the transparent 
substrate 2 side is weak, On the other hand, if the light intensity of laser beam L from the 
transparent substrate 2 side becomes strong, when this mask layer 4 absorbs light optically and 
temperature goes up, it will change chemically, and as shown in drawing 7 . the transmissivity of 
light will increase, and the spot diameter which penetrated the mask layer 4 as shown in drawing 
9_will become small substantially. 

[0006]That is, in the light-intensity-distribution characteristic of laser beam L shown in drawing 
8_(a) and (b), the luminous-intensity distribution which penetrated the mask layer 4 to the 
luminous-intensity distribution which enters into the mask layer 4 is narrow, and it becomes, 
possible to carry out record reproduction of the small pit using this operation. When this 
operation is used, the state of the light spot of the laser beam which appears in an optical disc 
surface is shown in drawing 9 . Under the present circumstances, the state which showed in 
drawing 8 (a) corresponds with the state of the hand of cut of the B point later mentioned in 
drawing 9 . 

On the other hand, the state which showed in drawing 8 (b) corresponds with the state of the 
radial direction of a B point in drawing 9 . 

[0007]If spot form is continuously irradiated with the laser beam of constant intensity, making an 
arrow direction rotate an optical disc as shown in drawing 9 , a strong light which integrated with 
the light intensity from the A point of the light spot 10 with a circular B point to the B point on 
an optical disc will be irradiated. Temperature rises with the heat which lengthened the heat lost 
in heat conduction or radiation, and the transmissivity of a mask layer goes up from the heat 
changed by absorbing this light, therefore, if the portion which transmissivity goes up within the 
light spot 10 is said in the hand of cut of an optical disc, it will turn into a trailer (slipstream side) 
of a spot diameter, and the spot diameter of a laser beam will reduce it substantially. 
[0008]The portion of the area C shown with the slash in the light spot 10 in drawing 9 shows the 
mask transmitted light spot which penetrated the mask layer, and the remaining area D except 
this area C shows the light spot which does not penetrate a mask layer. Thus, by forming a mask 
layer, the spot diameter of a laser beam becomes small substantially, and the record 
reproduction of a high-density optical disc of it becomes possible. * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is an expanded sectional view showing the optical disc concerning this invention. 
[Drawing 2] It is an expanded sectional view showing the modification made to transform some 
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optical discs concerning this invention. 

[Drawing 3] In the optical disc concerning this invention, it is a figure showing the mask material 
for playback of a mask layer. 

[Drawing 4] In the optical disc concerning this invention, it is a figure showing the spectral 
transmission characteristic of a thermochromic mask layer. 

[Drawing 5] It is a linebtock diagram showing the record reproduction optical system device 
applied to the optical disc concerning this invention. 

[Drawing 6] It is an expanded sectional view showing the conventional optical disc. 
[Drawing 7] In the conventional optical disc, it is a figure showing the relation between the 
temperature of a mask layer, and the transmissivity of light. 

[Drawing 8] In the conventional optical disc, it is a mimetic diagram of the luminous-intensity 
distribution which entered into the mask layer, and the luminous-intensity distribution which 
penetrates this mask layer. 

[Drawing 9] In the conventional optical disc, it is a figure showing the relation between the light 
spot of the laser beam which enters into a mask layer, and the light spot which penetrates the 
mask layer which absorbs light, temperature goes up and transmissivity goes up. 
[Drawing 10] It is a figure showing the output of a semiconductor laser element, and the relation 
of a noise. 

[Description of Notations] 

D1 — Optical disc concerning this invention, 

D2 — Optical disc of the modification concerning this invention, 

2 — Transparent disc substrate (transparent substrate), 

4A — Mask layer (mask layer for reproduction), 

6 — Recording layer, 

8 — Protective layer, 

40 — Protective layer, 

L — Laser beam. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 4] 




[Drawing 7] 
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[Drawing 9] 




[Drawing 101 
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[Translation done.] 
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